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Economic theory suggests that it is important to correlate gas and oil prices because 
gas and oil are consumption substitutes and thus complementary, both normal and 
competitive in demand. The observed oil and gas price trend appears to support this 
hypothesis in general. There are moments, however, when the prices of gas and oil 
seem to be moving independently of each other. 
In particular, in the course of the 5 years 2000-2005, there are durations while gas 
fees appear like declining from oil fees with growing frequency, with gas fees 
growing above their ancient courting with oil fees in 2003, , and once more in 2005. 
This has led many researchers to recollect whether or not those values had been 
correlated. Economic retailers unite oil and gas prices together, via deliver and 
demand. Market conduct indicates that beyond adjustments in oil fees have brought 
about adjustments in gas fees, however the contrary does now no longer appear to 
be the case. One cause for this uneven courting is the relative length of every 
marketplace. The oil marketplace is greater than the gas marketplace and 
consequently the rate of oil is decided all through the sector marketplace via way of 
means of deliver and demand, even as gas markets generally tend to split 
neighborhood. Therefore, the neighborhood gas marketplace is a good deal smaller 
than the worldwide oil marketplace, and activities or situations e.g. withinside the 
US gas marketplace appear not likely for you to have an effect on international oil 
fees. 
Analyzing in a bit greater element this unambiguous relation of costs that exists with 
regards to deliver and demand, numerous outside elements appear, in addition to 
numerous conflicting views. In phrases of demand, oil and gas, as mentioned, are 
substitutes due to the fact a part of the electricity manufacturing in addition to a 
part of the commercial region has the cappotential to extrade those fuels. That is 
why an boom withinside the charge of oil will bring about an boom withinside the 
charge of gas as corporations extrade from one gasoline to another. The scenario is a 
piece greater complex in phrases of deliver. A boom withinside the charge of oil will 
mechanically exert each wonderful and poor pressures at the charge of gas. Gas and 
oil are commonly produced collectively from the equal underground reserves. A 
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boom withinside the charge of oil may want to doubtlessly boom gas manufacturing 
with new oil extractions and push the charge of gas lower. At the equal time, 
however, growing oil costs may want to accentuate opposition for stocks, together 
with extraction, inflicting gas costs to rise. 
The cointegration of the costs till 2009 is proved with the aid of using some of 
instructional studies. The time period integration refers to a particular courting 
among time collection that aren't stationary. The courting among the 2 may be 
represented as a line or as a line combination. Integration is typically a -factor 
process: first a long-run equilibrium courting is hooked up among the values after 
which a dynamic version for correlating their returns is estimated. These outcomes 
have an effect on analysts in addition to the worldwide and commercial enterprise 
community. For example, withinside the current World Energy Outlook 2009 
forecast issued with the aid of using the International Energy Commission, a desk 
turned into supplied displaying that oil is pondered withinside the subsequent 365 
days with the equal boom withinside the rate of gas. In a entire marketplace the rate 
in addition to the whole amount is decided with the aid of using the whole of the 
receivables and the whole of the commissions. 
The time period rate decoupling that looks after 2009 method that:  
i) Prices briefly ruin away from their standard courting to which they later 
go back. 
ii)   Prices are completely disconnected from their antique courting and 
moved to a brand new courting. 
iii) The values in a single manner or any other do now no longer maintain any 
relation. 
Summarizing in this dissertation, we will try through the appropriate method and the 






1. Information about Oil 
1.1 Various Categories of Oil 
Oil is one of the maximum crucial elements of manufacturing in an economy. Not 
coincidentally, an evolving theoretical and empirical literature has been committed 
to the take a look at of oil and its effect at the economy. Rising oil expenses result in 
better manufacturing costs, which have an effect on inflation, client self-assurance 
and consequently monetary growth. 
The oil marketplace is characterized through masses of various varieties of oil being 
mined from one of a kind places at the planet, however the charges of those sorts 
are constructed in terms of a few essential variables. The differing types are 
categorized into elements primarily based totally on unique gravity as measured 
through the American Petroleum Institute (API) and sulfur content. 
API categorizes oil into three main categories: 
1. Light: weight < 0,839 
2. Medium: weight between 0,839 -0,865 
3. Heavy: weight > 0,865 
Based on the sulfur content, crude oil is categorized as follows: 
I. Low sulfur content (sweet) : <0,5 %  of the weight 
II. Medium sulfur content: ≅  2% of the weight 
III. High sulfur content( sour): >2% of the weight 
 We also can classify oils on the subject of their chemical composition into paraffin-
primarily based totally and naphthenic-primarily based totally. Oil is not a 
fashionable commodity, and its buy rate relies upon specifically on its density and 
the sulfur content material it contains. 
The categories of oil are the following: 
 WTI (West Texas Intermediate) in North America(sweet-light) 
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 Brent:  produced in North Sea (sweet-light), it can be found in Europe and 
Asia. Productive has a declining trend and in a period of few years a decline 
of 45% is expected. About  2/3 of the global  market is of this type. 
 Dubai-Oman:  produced withinside the Middle East, (straight-bitter type). It 
trades at the Dubai Mercantile Exchange (DME) and London’s International 
Commodity Exchange (ICE). 
1.2 Geographical Distribution of Oil Production 
The important oil generating areas are divided into: Middle East, Africa, Former 
Soviet Union, North Sea, South and North America, West of the Pacific Ocean (Asia 
Pacific). We will check with those unique regions with the aid of using making an 
stock of the prevailing reserves, wherein from a geological and technological factor 
of view, they may be mined under monetary and operational conditions. (BP, 2019) 
In the following table are represented the oil reserves for the various regions 




At end 1999 At end 2009 At end 2019 
North America 232,8 217,8 244,4 
South- Centre 
America 
95,9 233,3 324,1 
Europe 20,7 14,0 14,4 
Middle East 685,8 753,1 833,8 
Africa 84,7 123,0 125,7 







Graph 1.1: Global Oil reserves for the periods 1999,2009,2019 
 
1.3 Global Oil market  
Energy is normally fed on in three standard regions of use: residential and 
commercial, industrial, and transportation. The first sectors have proven a few 
cappotential to update oil with different electricity reassets in latest years, however 
transportation has not. The 3 biggest electricity gamers withinside the oil 
marketplace are the USA, Russia and Saudi Arabia. USA is exceptionally depending 
on an electricity supply this is oil and so few regions, specially the Middle East which 
offers it. It is the biggest purchaser of oil, spending approximately 25% of world 
demand. It is predicted that from 2000 to 2020 the once a year growth in electricity 
intake could be approximately 1.5% in keeping with year. The percentage of oil 
withinside the electricity mix from 2000 to 2020 will growth withinside the Americas 
from 39.4% to 39.7% in 2020. 
Russia is a major player in the oil market and is the second largest producer and 
exporter. Saudi Arabia is the leader in oil production (accounting for 25% of world 
reserves) and exports. It has two of the largest deposits: Ghawar and Safaniya. This 
oil also has other significant advantages. (Bahgat, 2003) 
1. Production charges are one of the lowest withinside the world: $ 1.5 / barrel 
as compared to the worldwide common of around $ 5.0 / barrel and in a few 
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locations even more. It charges much less than $ 0.1 / barrel to find out new 
deposits, wherein in different elements of the sector it's far about $ 4.0 / 
barrel. 
2. Local consumption is very low. 
3. Its infrastructure is impeccably designed with access to the sea. 
Graph 1.2: World Oil market(2019) 
 
1.4 Understanding oil prices 
An assessment of oil prices suggests that immoderate oil prices reflect immoderate 
and growing name for oil similarly to limited and uncertain commissions. On the 
decision for side, oil consumption is on the rise. On the supply side, oil production is 
limited with the resource of the usage of specific capacity, weather conditions and 
geopolitical developments. 
 According to monetary theory, there are 3 unique constraints at the rate direction 
withinside the time they're held in a few shape of equilibrium. 
 rate variations because of stocks 
 destiny oil contracts: Oil contracts are frequently concluded after 365 days at 
charges which might be presently agreed. Two of the maximum critical 
capabilities of futures markets are threat switch and rate discovery. In well-
14 
 
prepared markets, funders are interested by lowering their publicity to rate 
threat via way of means of locating partnerships. 
 Lack withinside the oil market: It is regularly extra inexperienced for the 
owner to head away the oil withinside the subsoil, geared up to extract it, 
until its fee increases. There are massive dead times from the initial discovery 
of a cutting-edge deposit and the immediate whilst the cutting-edge oil goes 
for refining. In order to increase the general production, it's miles important 
to discover new deposits with the resource of the usage of drilling in new 
areas. (Hamilton, 2008) 
 
2. Information about Natural Gas 
2.1 Description of Natural Gas 
Natural fueloline is a aggregate of hydrocarbons in gaseous form and consists mainly 
of methane, propane, butane. The so-called natural fueloline that when it is born 
isn't so smooth we find out most times withinside the subsoil. The remains of plant 
and animal depend quantity which have been as quickly as determined on the 
ground of the earth due to severa geological rearrangements, receded, buried 
withinside the earth for a long time underneath massive portions of dirt and one-of-
a-kind sediments, which of direction exerted widespread pressure. As it progresses 
inland, the temperature rises. Temperature and pressure cause the bonds a few of 
the carbon atoms of animal and plant depend quantity to break right all the way 
down to deliver the so-called thermogenic methane, a key element of the earth's 
fueloline. This slight fueloline as it rises and finally leaves the atmosphere. Unless it 
encounters suitable rocks, mainly porous slates, wherein it is trapped and stays there 
prepared to be determined. Natural fueloline is determined in underground deposits 
or coexists with crude oil. It is non-toxic, clean, colorless and odorless (for safety 
reasons it smells). Natural fueloline is lighter than air and its relative density is from 
0.59 to 0.605 (air). Liquefied natural fueloline is the liquid form of a saturated 
hydrocarbon of low marginal weight. Its composition is mainly Methane with one of 
a kind percentage content material fabric withinside the one-of-a-kind ingredients, 
15 
 
depending on the degree of processing at some stage in its liquefaction and its 
origin. The liquefied natural fueloline, even as heated, evaporates and returns to its 
gaseous phase. Natural fueloline is fed on specifically in four sectors of the economy 
(possibilities from the USA): Housing (23%), Trade (16%), Industry (30%) and 
Production Electricity (31%). (Gabriel, 2010) 
2.2 Geographical Distribution of Natural Gas 
Gas is found in many parts of the world, but areas with large reserves and 
production are more limited. According to the 2020 BP report on global energy, 
existing gas reserves are around 7019 Tcf worldwide. (BP, 2019) 
The important natural gas  generating areas are divided into: Middle East, Africa, 
Former Soviet Union, North Sea, South and North America, West of the Pacific Ocean 
(Asia Pacific). 





At end 1999 At end 2009 At end 2019 
North America 7.0 9.4 15.0 
South- Centre 
America 
6.8 7.6 8.0 
Europe 5.6 5.3 3.4 
Middle East 53.0 73.6 75.6 
Africa 11.0 14.2 14.9 
Pacific 9.5 13.9 17.7 
 
Russian Federation(19,1%), Qatar(12.4%) and Iran(16,1%) are the countries in which 
the natural gas reserves included. (BP, 2019) 
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Graph 2.1: Gas reserves-to production (R/P) ratios 
 
 
Graph 2.2: Distribution of proved gas reserves 
The conclusion is that global gas reserves are abundant to meet the demand for gas 
in the visible future, including the expected increase in LNG demand. 
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In order to supply demand areas such as Europe, gas must be transported either by 
pipeline or as LNG. As shown in the following figure, the role of LNG is constantly 
increasing in world energy trade. 
Graph 2.3: LNG as World Interregional Natural Gas Trade by type in the Reference 
Scenario 
 
The symptoms are that worldwide LNG liquefaction potential will attain its height 
round 2013 after which start to decline considerably withinside the coming years. 
Building a pipeline or LNG gas infrastructure may be very steeply-priced in addition 
to time ingesting for capacity electricity investors. There also are symptoms that 
worldwide settlement gas manufacturing withinside the final 25 years will decline. 
The distinction can be included via way of means of three sources: Non-traditional 
gas, Arctic gas reserves and LNG. The maximum traditional gas are: Tight Sand, 
Coalbedmethane, Gas shales. Stocks in Alaska are round 1450 Tcf. By 2030 about 
400-500 Tcf of gas may be received relying at the technology. As described, global 
manufacturing is ruled via way of means of Russia, USA and Canada. Unexpectedly, 
USA is the biggest global consumer (22.6%), accompanied via way of means of Russia 
with 15%. All different international locations their intake is set three%. Europe is 
depending on imported gas, mainly Russia. (Gabriel, 2010) (IEA, 2019) 
2.3 Global Natural Gas market 
Global herbal gas intake boom averaged 2% in 2019, beneath its 10-12 months 
common and down sharply from the tremendous boom visible in 2018 (5.3%). In 
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quantity terms, call for grew with the aid of using seventy eight billion cubic metres 
(bcm), led with the aid of using the US (27 bcm) and China (24 bcm). The boom in US 
and Chinese gas intake turned into a good deal slower than in 2018, because the 
increase from climate consequences and coverage pushed coal-togas switching in 
China faded. A discount withinside the wide variety of strangely warm and bloodless 
days additionally contributed to a fall in Russia’s gas intake (10 bcm) – the biggest 
decline of any usa closing 12 months. Gas manufacturing grew with the aid of using 
132 bcm (3.4%) outpacing boom in intake. The US accounted for nearly thirds of 
internet worldwide boom, with the volumetric boom of eighty five bcm simply shy of 
2018’s report increment (ninety bcm). Supply turned into additionally boosted with 
the aid of using robust boom in Australia (23 bcm) and China (16 bcm). (BP, 2019) 
Graph 2.4: Gas production-consumption by region
 
Natural gas intake expanded via way of means of seventy eight billion cubic metres 
(bcm), or 2%, nicely beneath the robust increase visible in 2018 (5.3%). Growth 
turned into pushed via way of means of americaA (27 bcm) and China (24 bcm), 
whilst Russia and Japan noticed the biggest declines (10 and eight bcm respectively). 
Gas manufacturing grew via way of means of 132 bcm (3.4%), with americaA 
accounting for nearly two-thirds of this increase (eighty five bcm). Australia (23 bcm) 
and China (sixteen bcm) have been additionally key members to increase. 
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The following graph shows the various trade movements for natural gas between 
various regions, with the use of two methods, through pipelines and liquified natural 
gas (LNG) which is more useful method for large distance distribution. 
 
 





2.4 Understanding natural gas prices 
Economic theories predict that prices for homogeneous products from different 
suppliers should follow the same pattern over time in a complete market. With the 
exception of short-term travel, price differences must exist if there are differences in 
transportation costs or quality. However, the explanation for price differences may 
be more complex in the European gas market. Natural gas is sold exclusively in 
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complex long-term contracts which have a number of characteristics that can affect 
the contract price, and therefore lead to price differences in different contracts. 
The majority of gas markets in the European market are governed by long-term 
market contracts. Since the market for liquids such as gas and oil is not a local but a 
global product, the purchase price in each sector is formally determined relative to 
the base price of the competing fuel. The solution is to let the price be flexible and 
guarantee the seller that he will be able to sell the minimum quantities for sure 
(commitment of quantities). (Asche, 2000) 
European import contracts have a number of detailed specifications on the delivered 
gas. Natural gas is evolving by sellers to meet strict quality and quality requirements. 
In regulated contract volumes, export and import companies have conflicting 
contracts. Since gas storage is expensive and in limited use, the importer would like 
to have flexibility in respect of quantities so that he can adjust to changes in 
demand. Demand varies, especially in seasons, with higher demand in winter than in 
summer. Exporters, on the other hand, have to invest large sums of money in 
mining, processing and transportation. Before doing all this, they want to have 
safeguards that they will be able to sell gas over a significant period of time, so that 
there is security in their investments. 
 Also, in order to take advantage of the extraction, processing and transportability, 
the seller wishes to deliver a stable gas flow with the maximum utilization potential. 
The exporter prefers a specific price, a minimum price, or other types of price 
guarantee for the entire delivery period before making large or reversible 
investments. Buyers, on the other hand, want the price of gas to match the price of 
the substitute (petroleum products) so that they can sell the gas. 
The task of a gas contractor is to offset these conflicting interests with respect to 
quantities and price. The exact content of these contracts is mysterious, but the 
general structure of the contract is common sense in the gas industry. Generally in 
contracts, the buyer agrees to receive a certain amount of gas per year or 
alternatively, to pay for the amount of gas he does not wish to receive (Take Or Pay). 
At the same time the buyer has the option to buy a larger quantity than the 
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minimum annual quantities, thus giving some flexibility. Significant quantity elasticity 
is also available on a daily basis. The current price for gas delivery according to the 
TPP contracts is set by a price form. The formula connects the current gas price with 
the price of the relevant energy substitute, thus constantly ensuring the competitive 
conditions of the buyer. The price formula consists of two parts: a fixed base price 
(fixed term) and a staggered complement combining the gas price with alternative 
energy sources (variable terms). This is the structure of most gases in Europe (Asche, 
2000) 
Contracts also include two types of reference volumes: Daily Contract Quantity and 
Annual Contract Quantity. With the annual contract amount, the buyer is obliged to 
take or pay 85-95% of the annual contract, and to have specific prospects of 
exceeding it. In relation to the daily contract quantity, the buyer must take or buy 
40-50% of the daily quantity and the supplier must commit to deliver up to 110% of 
his daily quantity. Additional flexibility for the buyer is provided by the right to 
receive at a later time gas that he has paid but has not received (Make Up Gas) and 
the right to reduce future receipts if the receiving gas exceeds the restrictions for 
years (Car Up Gas)  (Asche, et al., 2002) 
3. Literature Review 
3.1 Literature Review for the relationship between oil and natural gas prices  
Economic theory argues that gas and oil prices should be correlated, because oil and 
gas are two consumer substitute supproreal goods and therefore complementary, 
however natural and competitive in production. The observed price pattern of 
natural gas and oil tends to support this theory. However, there are periods when 
their values appear to move independently of each other. For example for the period 
2000 to 2005 , there are periods when gas prices appear to be disconnected from oil 
prices with increasing frequency. This has led many researchers to study whether 
these values have been correlated. 
Economic factors link oil and gas prices through supply and demand. Market 
behavior shows that changes in the past of oil prices bring changes in gas prices, but 
vice versa does not seem to be the case. 
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One reason for this asymmetric relationship is the relative size of each market. The 
oil market is larger than the gas market and therefore the price of oil is determined 
on the world market by supply and demand, while gas markets tend to be locally 
separated. Therefore, the local gas market is much smaller than the global oil 
market, and events or conditions e.g. in the American gas market seem unlikely to be 
capable of affecting the global oil price. In more detail, various external factors are 
also presented in terms of this two-way price relationship in relation to supply and 
demand. 
In terms of demand, an increase in oil prices motivates consumers to replace oil with 
natural gas, resulting in an increase in demand for gas and therefore prices. Oil and 
gas are competing substitutes mainly in electricity production as well as in industrial 
sectors of the economy. There are estimates that up to 20% of the power generation 
is possible with both fuels. 
On the supply side, an increase in oil prices as a result of rising oil demand may lead 
to increased costs of gas production and development, putting further pressure on 
gas prices. Oil and gas operators compete for similar economic factors such as labor 
and drilling supplies. An increase in the price of oil leads to higher levels of drilling or 
production activities of operators looking to develop higher oil horizons at higher 
rates. 
Increasing pastime will growth the price of the applicable factors, wherein it's going 
to growth the price of locating and growing fueloline prospects. An growth 
withinside the charge of oil due to growing oil call for should cause extra drilling and 
improvement of fueloline projects, with the intention to bring about improved 
manufacturing and decrease fueloline charges. Rising oil charges are affecting the to 
be had investment to finance new drilling and improvement projects. Changes 
withinside the relative creation charge may also cause drilling modifications of 1 to 
the opposite fuel. Nevertheless, it's far typically standard that improved investment 
will inflate deliver sports on each sides. Also, any other hyperlink withinside the 
fueloline and oil markets is liquefied herbal fueloline (LNG), which permits for the 
transatlantic distribution of herbal fueloline from generating nations to huge patron 
nations. The deliver of LNG influences the diploma of intake of herbal fueloline. Most 
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LNG contracts are priced on the subject of oil charges, with an instantaneous 
correlation among the 2 charges. It is apparent that there may be an inclination to 
create a worldwide fueloline market, thereby strengthening the hyperlink among 
those fuels.Top of Form There is a dating among fueloline and oil charges, however 
the impact of growing oil charges will have an effect on fueloline deliver and 
consequently additionally on charges. Natural fueloline manufacturing can growth as 
a derivative of oil, or it could be decreased due to high priced manufacturing 
sources.Top of Form While the internet have an impact on of growing oil charges on 
fueloline resources is unclear, the effect of fueloline call for is clear, ensuing in a fine 
dating among the charges of the 2 fuels. (Villar & Joutz, 2006) 
There are numerous research seeking out courting among crude oil costs and herbal 
gas costs. 
 Serletis and Herbert (1999) look into this relation through searching those strength 
commodities as substitutes in generating strength and offering heating and cooling 
requirements. This look at takes Henry Hub, gasoline costs in a few states of the 
United States and Transco Zone 6 price. They take gasoline oil in preference to crude 
oil as a supply of transmission mechanism of switching withinside the energy 
generation. However, they study a hard and fast of US markets, then we will say that 
it's far a nearby analysis. Actually, their look at couldn't discover a long-run courting 
among costs of fuels and natural gas (Serletis & Herbert, 1999) . 
Villar and Joutz (Villar & Joutz, 2006) examined the apparent decoupling of WTI oil 
and Henry Hub gas prices in more detail, finding an integration relationship between 
the two values that shows a positive time trend. This indicates that prices have a 
long-term relationship that is slow growing rather than stable. They applied an ECM 
model which contains external variables such as gas supply level, seasonal variables, 
binary variables for other transient shocks. The analysis supports the findings of 
Serletis and Rangel-Ruiz (Serletis & Ricardo Rangel, 2004) that the WTI price is 
slightly exogenous to the Henry Hub gas price. In particular, Villar and Joutz found 
that the price of gas is regulated by deviations in the long-run relationship, but these 
discrepancies do not affect the price of WTI. They also found that changes in gas 
prices tend to lag behind changes in oil prices. 
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Onour in 2009 tries to ascertain the relationship between gas and oil price changes 
using changing time factors. The data reference period he uses in his research is 
from January 1996 to August 2007 and includes weekly henry hub gas prices as well 
as WTI oil. Oil price levels are divided into low and high, where at the low level 
markets are more volatile, while at the high level there is stability. As oil prices rise, 
the relationship between the two fuels becomes more complex and seems difficult 
to explain by a simple relationship. Taking into account seasonality and accidental 
production interruptions affecting gas stocks, an effort is being made to identify the 
sensitivity of changes in gas prices from changes in oil prices using changing time 
factors. Thus there is the advantage of measuring the degree of differentiation of the 
sensitivity of changes in gas prices to the corresponding oil price changes, based on 
price covariance. Using the asymmetric GARCH model, it was observed that the 
relationship between the two values has short-term dynamics, which is reflected in 
the wide-reaching differentiation of the sensitivity of the gas price to changes in the 
price of oil. It also appears that the effects of seasonal demand remain an important 
factor in gas price changes (Onour, 2009). 
Rosthal studied in 2010 the issue of the relationship between gas and oil prices, as 
well as the factors that cause short-term withdrawals from the long-term price 
balance relationship. The reporting period of the data used in his research is from 
February 1990 to August 2006 and includes monthly prices of Henry Hub gas as well 
as WTI oil. This study uses the VECM, OLS and IV techniques and shows the existence 
of a long-term integration relationship between the price of oil and the price of gas, 
while it is noted that the production of electricity plays a very important role in price 
formation. (Rosthal, 2010) 
Loungani and Matsumoto study gas and oil prices in the US in 2012 for the period 
from 1970 to 2010, and they also compare with the prices in force in Germany. This 
study uses Johansen's integration control, as well as unit root controls using the 
Philips-Perron, increased Dickey Fuller (ADF) and Dickey Fuller GLS tests. 
.It appears that gas prices in the US in recent years have been disconnected from oil 
prices and the law of a price with German natural gas has also been violated. This 
seems to be the case because of the revolution brought about by the emergence of 
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shale gas, which has led to an increase in gas production in the US. However, the 
production of natural gas in the US exceeds its consumption, resulting in a surplus. It 
therefore seems that the decoupling in the prices of the two products has occurred 
because of the excessive supply of gas and because consumers have not yet started 
to take advantage of low gas prices. Nevertheless, it is considered quite difficult for 
this dispersion of the price of natural gas in the US to be permanent and long-term 
efforts are likely to be made to restore the relationship between gas prices and oil in 
the US (Loungani & Matsumoto, 2012). 
In 2012 Erdos applies VEC (Vector Error Correction) models to investigate the 
relationship between oil and gas prices. The data reference period he uses in his 
research is from January 1994 to December 2011 and includes weekly prices of 
Henry Hub gas and WTI oil. Before 2009, American gas prices have a long balance 
with oil prices, with gas prices usually returning after an exogenous shock. However, 
research shows that at the same time as gas prices in Europe and Asia are reacting to 
the price of oil, gas prices in the Americas are being released from oil in 2009. The 
question that remains is whether gas prices will remain permanently disconnected 
from oil prices (Erdos, 2012)  
Halova in 2012, using daily values of the two fuels and analyzing the impact of 
specific announcements from weekly oil and gas reserves, finds that influence is not 
only true on the one hand, but the two-way relationship of theory. It was chosen to 
study future contract prices on the NYMEX Stock Exchange in Chicago, where the 
market is more liquid, for a period from 2003 to 2010. Using EGARCH models, as well 
as the OLS method, the effect of announcements on prices for long-term contracts 
(up to 10 years) is studied. Finally, the theory of the two-way relationship between 
gas and oil is confirmed (Halova, 2012). 
 
In 2014 Sebastian Nick and Stefan Thoenes developed a VAR model for the German 
gas market. The data they use include weekly data for the period from January 2008 
to June 2012 and consist of the price of natural gas in NetConnect Germany (NCG), 
the price of Brent crude oil, the price of coal in Northwestern Europe, the deviation 
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from the historically warm periods in Germany, natural gas storage data in 
Germany , shortages of gas supply on the European market and LNG import data in 
Europe. They use Structural VAR (Vector Autoregressive) to model 
interdependencies between the fundamental sizes of the gas market in order to 
examine transmission channels affecting the price of natural gas. The results show 
that the price of natural gas is affected in the short term by temperature, storage 
and supply shortages, while in the long term growth is closely linked to crude oil and 
coal prices, recording the economic climate and the substitution relationship 
between the different energy products (Nick & Thoenes, 2014) . 
Brown and Yucel (2007) processed weekly oil and gas prices and discovered a strong 
relationship between the two fuels maintained by weather, seasonality, gas storage 
as well as malfunctions (steep interruptions) in oil production. When such additional 
factors are taken into account in our model movements in gas prices are well 
explained by oil prices. (Brown & Yucel, 2007) 
 Tonn et al. (2010), using cellular analysis record the relationship between variables 
in time and in relation to frequency. The data processed covered the period from 
1990 to 2007 and related to their future prices: light, sweet oil and natural gas in 
America. (Tonn, et al., 2010) 
Using this method, it become found that those time collection are strongly 
correlated most effective while their frequencies are limited. Changes of their values 
are synchronized while the frequency in their durations Future oil charges are inside 
a sure restrict. Below or above this restrict their modifications aren't synchronized. 
(Benmenzer, et al., 2007) Benmenzer offered a non-stop time collection of Future 
fueloline and oil fees with out arbitrage. The primary item of this have a look at is the 
opportunity of mixing those fuels in the end however additionally withinside the 
brief run. 
Using costs for futures contracts from 2003 to 2007 from the ICE marketplace and 
the use of the VECM version we finish with the subsequent indication. There is a 
long-time period dependence between fueloline and oil. This dependence is 
performed thru the mixing of price-pushed movements. (Benmenzer, et al., 2007)  
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 Also, various researchers using the combustion parity between the two fuels tried to 
trap their relationship but succeeded to some extent. Brown (2005) included in the 
graphical analysis of his data the seasonality of natural gas as well as the amount of 
reserves which play a dominant role. The consumption of gas is seasonal, but its 
production is not and in summer the winter reserves are built. Seasonality is known 
to lead to higher prices in winter and lower in summer. So when you take into 
account the normal seasonal fluctuations in gas prices and the amount of gas as a 
stock, there is convincing evidence that US gas prices continue to be linked to oil 
prices. The relationship is relatively stable and complex (Brown, 2005). 
3.2 Shale gas revolution and it’s impact in gas and oil prices 
In 2016, in a brand new article, they discover the effect of modifications in oil 
expenses at the fueloline markets of North America and Europe, the usage of the 
decomposition approach Ensemble Empirical Mode Decomposition (EEMD) and the 
VAR model (Vector Autoregressive). To decide the effect of the North American 
shale marketplace revolution, the records are divided into subperiods: the pre-
innovative period (2 January 1998 to 31 December 2005) and the post-innovative 
period (1 September 2009 to twenty May 2016). Initially, they determined that the 
effect of oil fee turmoil at the North American fueloline marketplace has weakened 
because the shale fueloline revolution, whilst at the European fueloline promote it 
has increased. Also, searching on the North American marketplace, the turmoil in oil 
expenses brought on quick-time period fluctuations most effective earlier than the 
shale fueloline revolution, whilst, withinside the medium time period, that they'd a 
giant impact each earlier than and after the revolution, because of the incidence of 
giant occasions withinside the middle. 
In the lengthy run, the turmoil in oil expenses led to nice modifications withinside 
the fueloline marketplace fashion each earlier than and after the revolution. As 
regards the European fueloline marketplace, the effect of oil fee turmoil turned into 
giant most effective withinside the quick and medium time period after the shale 
fueloline revolution, whilst ultimately those turmoil brought on a terrible extrade 
withinside the fueloline marketplace fashion of shale fueloline. (Jiang, et al., 2016) 
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The fueloline extraction technological tendencies of the 2000s have allowed shale 
fueloline manufacturing, which withinside the United States has grown to be a 
sizeable part of the general fueloline manufacturing. Such a sizeable trade might also 
additionally have affected the long-run relationship amongst oil and herbal fueloline 
prices. 
From as early as 2005, innovative advancements, which incorporate the extraction of 
shale fueloline from shales the utilize of water powered breaking and flat 
penetrating, begun out making the conveyance of home grown fueloline (from 
presently on “fueloline” for brevity) to the showcase financially open withinside the 
Joined together States (US). Shale fueloline has been exchanged withinside the 
showcase, particularly at the US Henry Center, from the start of 2007. Since the 
thwart of 2008 US fueloline costs commenced out to diminish, yielding a mind 
blowing competitive advantage for the country’s fabricating and chemical businesses 
and arranging of the need to moment fueloline. This improvement is as often as 
possible famous as the ”shale fueloline revolution”, highlighting its significance and 
indicating at a principal (and likely irreversible) extrade withinside the long-run 
fueloline cost, and likely withinside the energetic advancement of the fueloline cost 
over time. In fact, the so-noted as shale fueloline transformation. Indeed, the so-
known as shale gas revolution ought to mean an everlasting effect at the fashion of 
gas costs that might be decided with the aid of using the growth withinside the gas 
deliver because of the advent of shale gas. Deviations withinside the charge from the 
fashion ought to, therefore, be visible as brief and may be decided with the aid of 
using numerous contingent elements impinging at the gas marketplace to be 
diagnosed case-with the aid of using-case (Brown & Yucel, 2008) 
With the developed extraction methods, shale fuel production caused a new herbal 
gas demand in USA and it is predicted that this state of affairs will proceed till at 
least 2035. According to EIA, unproved shale gasoline reserves of USA are more than 
480 trillion cubic feet and it is expected that the total reserves with the 
acknowledged ones reach 540 trillion cubic feet. We may additionally provide an 
instance to understand these numbers easily. Shale gasoline manufacturing of 5 
trillion cubic toes met 23% of the gasoline manufacturing of USA in 2010, a 
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production of 13 trillion cubic toes (2035) will meet half of of total gasoline 
production of USA. (EIA, 2012, p.3). 
Wang determined that the effect of the shale gas manufacturing at the herbal gas 
fees withinside the USA. According to Wang, the shale gas growth now no longer 
most effective supplied a reasonably priced natural gas kind to emerge in America, 
however it additionally supplied the herbal gas of the us to sever all its ties with 
crude oil. These motives have additionally affected the worldwide gas fees. Besides, 
American gas pricing is a machine primarily based totally totally on deliver and 
demand. When the elevated manufacturing is brought to this, the cause for the 
sagging fees is explained. (Wang, 2014) 
Asche tested the traits in shale gas manufacturing of USA of their work. Possible 
consequences of the herbal gas manufacturing of USA, over the natural gas charges 
in Europe were tested. They determined that there may be a strong stability in 
gasoline oil and natural gas, in lengthy length in Europe. They received outcomes 
that Europe gasoline oil pipelines will stay competitive. (Asche, et al., 2012) Aruga 
researched whether or not the shale gas revolution in USA remains a neighborhood 
remember of truth or can have an impact on international gas market. Used Bai-
Peron take a look at to decide the shale gas revolution begin date and tested the 
rate connections amongst USA, Europe and Japan gas markets. 
The consequences are in route of that USA gas marketplace had a fee reference to 
global markets earlier than the shale gas revolution, however this relation has 
disappeared after the shale gas revolution. This end result indicates that USA is 
unbiased after the shale gas revolution and the fee connection among USA and the 
Europe has been weakened after the shale gas revolution.Wakamatsu & Aruga 
researched whether or not the boom in shale gas manufacturing of USA modified 
the herbal gas marketplace of USA and Japan among the years of 2002:5-2012:5. In 
the studies with the Bai and Peron structural bending test, along the herbal gas costs 
and consumption, additionally the bending factor of the outer shocks that aren't 
associated with herbal gas, have additionally been detected. According to VAR 
modelling, USA markets have a few earlier than and after bending consequences on 
Japan markets. Accordingly as there has been a one manner relation earlier than 
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2005 after 2005 it's been determined that this impact has disappeared. Results are 
the signs that the shale gas revolution that has been induced through shale gas 
extraction precipitated adjustments in USA and Japan herbal gas markets.  
(Wakamatsu & Aruga, 2013). 
 
Authors Data Method Conclusions 
De Vany and Walls 
(1993)  
7/1987-6/1991 
daily data (Natural 
gas spot prices) 
Ordinary least squares Gas markets have become plenty of powerfully incorporated 
from 1987 to 1991. to start with entirely 46 percent of the 
marketplace pairs had been cointegrated. By 1991, sixty six 
hundred of the marketplace pairs had been cointegrated and 
additionally the diploma of cointegration have become 
freelance of the distance among the pairs. Open get admission 
to has supplied the idea for integration separate or even 
remote fueloline markets into one marketplace. (De Vany & 
Walls, 1993) 
Doane and Spubler 
(1994) 
1984-1991 
monthly data ( 







Price correlations, Granger 
causality test and Eagle-
Granger cointegration test 
Open get admission to incorporated the local wellhead markets 
right into a countrywide aggressive market for fossil fuel.  





of energy markets’ 
10/1996-11/1997 
Daily data (Henry 
Hub and Transco 
Zone 6/NG prices 
and price of 
residual fuel oil 
Vector autoregression 
model (with error 
correction mechanism) 
 A cointegrating courting among fueloline charges at Henry Hub 
and Transco Zone 6 and fuel oil at big apple Harbor. 
Characteristic fueloline prices at Transco Zone 6 modify swifter 
than the ones at Henry Hub to deviations of their long time 
courting. The coordinated price tendencies mirror powerful 
arbitraging gadgets for those prices throughout those markets. 
Within the mistake rectification term, statistically noteworthy is 
as it had been the hyperlink among Henry Center and Transco 
Zone 6 prices. 
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De Vany and Walls 
(1999) 
12/1994-4/1996 





analysis. A vector error 
correction model 
The western us markets are assessment energy partner degreed 
transmission economically. there may be an green and strong 
wholesale marketplace. (De Vany & W. Walls, 1999) . (De Vany 





of energy markets 
1991-2001 
Monthly data ( WTI 
prices and gas 
prices in Henry 
Hub) 









monthly data ( 
LNG import price in 
the USA, LNG 
import price in 
Europe, LNG 
import price in 
Japan, pipeline gas 
import price in 
USA, pipeline gas 
import price in 
Europe, natural 
gas price at Henry 
Hub and Brent 




correction model without 
linear trend) 
The Principal element Analysis indicate co-movements inside 
the European/Japanese and also the North American costs 
similarly as an exact split of European/Japanese and North 
American markets. in step with the Johansen check procedure 
there's cointegration within the European/Japanese and the 
North American markets however no cointegration between 
the 2 teams of markets. (Siliverstovs, et al., 2005) 
Brown (2005): 
‘Natural gas 
pricing: Do Oil 
prices still matter?’ 
1994 – 2006 
Weekly and 
Monthly data ( oil 
and gas prices in 
USA) 
Regression Analysis Gas prices in 2000, 2002, 2003, and 2005 are out of balance 
with oil prices. The final relationship that ends in Seasonal rates 
are relatively constant and complex. 
Bachmeir and 
Griffin (2006) 
1/1990-8/2004   
Global crude price, 
U.S. coal price and 
U.S. natural gas 
price 
Vector error correction 
model 
The global crude oils are extremely cointegrated, however the 
connection between oil and U.S. fossil fuel costs is weak. 
(Bachmeier & Griffin, 2006) 
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Villar and Joutz 
(2006): ‘The 
relationship 
between crude oil 
and natural gas 
prices.’ 
01/1989 – 12/2005 
Monthly Data  
(WTI prices and 
daily gas prices in 
Henry Hub) 
ADF Model with Unit roots 
VAR Model 
ECM Model 
Integration relationship between gas and oil prices in the long 
run . Oil prices mainly affect gas prices. The reverse is true. Gas 
prices are growing slightly faster than oil reducing their 




drives natural gas 
prices?’ 
01/1994 – 07/2006 
Weekly data (WTI 
prices and gas 
prices in Henry Hub 
ECM Model Replacement and competition between gas and oil seems to be 





data (UK wholesale 
gas and Brent oil)  
Johansen methodology 
and the Breitung 
nonparametric procedure, 
Recursive techniques, 
vector error correction 
model and Impulse 
response functions 
A long run equilibrium relationship between Britain wholesale 
gas costs and brant goose oil prices throughout the sample 
period. Negative responses from gas die out quickly. 




models in gas and 
oil future markets.’ 
09/2003 – 04/2007 
Daily data ( oil and 
gas prices from ICE 
market 




monthly data ( 
Price of natural gas 
at Henry Hub, 
wholesale price of 
residual fuel oil, 
price of WTI crude 
oil, heat rate, 
inventory, weather 
and hurricane 
variables and an 
indicator variable.) 
Johansen test and an error 
correction model 
Long run cointegrating relationship among WTI, gas and 
residual heating oil price. in brief term the worth relationship is 
influenced by exogenous factors. the connection between fossil 
oil and natural gas costs is acting via competition between 
natural gas and residual fuel oil. The residual fuel oil prices are 
driven by the international crude oil market however not the 





Daily data ( Oil and 
gas prices in USA) 
Asymmetric GARCH model The relationship between the two prices has short-term 
dynamics, reflecting to a large extent the differentiation of the 
sensitivity of gas to oil changes. 
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sensitive are they 
to crude oil price 
changes.’ 
Mjelde and Bessler 
(2009)  
6/2001-4/2008 
weekly data ( 
Uranium price, 
west Texas sweet 
crude oil price, 
natural gas prices 
at Henry Hub, 
Pennsylvania 
railcar coal price, 
PJM peak and off-
peak electricity 






A vector error correction 
model, impulse response 




Evidence of dynamic relationships between input and output 
costs. All prices react to promote conditions. Peak electricity 
prices from the 2 completely different markets react equally to 
shocks in gas prices. (Mjelde & Bessler, 2009) 
Rosthal (2010): 
‘The relationship 
between crude oil 
and natural gas 
prices and its effect 
on demand.’ 
1990-2006 
Monthly data (Gas 
prices in Henry Hub 
and WTI in USA) 
VECM Model The relationship between the two fuels is immediate and the 
variables, such as weather, seasonality, stocks affect the short-
term dynamics of price regulation 
Loungani and 
Matsumoto (2010): 
‘Oil and gas prices: 
Together again?’ 
1970-2010 
Daily data ( WTI 
prices and gas 
prices in Henry 
Hub) 
Cointegration method  
AFD method 
Gas prices have recently been decoupled from oil prices and the 
law of the same gas price has been violated. The decoupling of 
US prices is explained by the excess gas in the US. 
Tonn, Li, McCarthy 
(2010): ‘Wavelet 
domain correlation 
between the future 
prices of natural 
gas and oil 
04/1990 – 10.2007 
Daily data ( futures 
prices of light 
sweet oil and gas) 
Wavelet analysis High correlation of time series only when the frequencies are 
within certain limits. Endogenous economic activities affect the 






4. Empirical Analysis 
Following the presentation of the previous literature on the data governing the 
relationship between oil and gas prices and natural gas quantities including shale 
gas, an empirical investigation of this field is attempted using econometric methods. 
Erdos (2012): ‘Have 
oil and gas prices 
got separated?’ 
06/1997 – 12-2011 
Weekly data (WTI 
prices and gas 
prices in Henry Hub 
VECM Model Oil and gas prices were disconnected round 2009. Before 
2009 there has been a long-time 
period equilibrium wherein gas prices lower back to equilibrium 
after an outside shock. 
Halova (2012): ‘Gas 
does affect oil: 
Evidence from 
intraday prices and 
inventory 
announcements.’ 
06/2003 – 09/2010 
Weekly data ( 
future oil prices 
and gas prices in 








(2012): ‘Gas versus 
oil prices, the 
impact of shale 
gas.’ 
09/1996 – 03/2010 
Monthly data ( 
Brent prices and 
gas prices in NBP 
Cointegration analysis 
with LM test (Lagrange 
Multiplier) 
The main differences may appear between the 2 values in the 
short period. These differences disappear and the price returns 
to a level of equilibrium in the long run in a process that 
interrupted by constant changes. 
Sebastian Nick and 
Stefan Thoenes 
(2014): ‘What 
drives natural gas 
prices? A structural 
VAR approach.’ 
01/2008 – 06/2012 





VAR Model The price of gas is affected short-term from temperature, 
storage and supply shortages, while in the long run growth is 
closely linked to crude oil prices and carbon, recording the 
economic climate and the substitution relationship between 
different energy products. 
 
Jiang (2016): ‘How 
regional natural gas 
markets have 
reacted to oil price 
shocks before and 
since the shale gas 
revolution: A multi-
scale perspective.’ 
WTI prices for 
North America and 
Brent prices for 
Europe 
VAR model (Impulse 
Response Functions and 
Variance Decomposition 
Method) 
the world economic activity and international crude oil prices 
are significant long - term positive effects on gas import prices 
and three gas markets. 
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Before proceeding to the empirical analysis of the results, it would be useful to first 
approach extensively the variables involved in the research by focusing on each one 
separately and examining in detail the statistical sample. First, the so-called 
descriptive statistics of the variables will be presented. The graphs of the variables 
will  appear and then with the help of histograms and statistical results a brief 
description of each variable is given. For the implementation of the analysis that will 
follow the Eviews10 has been used. 
 4.1 Research Variables 
Crude oil ,Natural gas prices and Shale Gas quantities for USA 
The data of the variables are obtained from the period January 1997 to August 2020 
and report the monthly indices for crude oil as well as for natural gas for USA. (US. 
Energy Information Administration ;, 2020) 
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Graph 4.3: Shale gas quantities 
The first step is to transform the time series (crude oil and natural gas prices, shale 
gas quantities) to natural logarithms.  The exponent transformations materialized so 
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as the variables to be within the same scale, to cut back the magnitude of  
heteroskedasticity and thanks to the actual fact that the 
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Graph 4.5: Natural gas returns 
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Graph 4.7: shale gas quantities log 
4.2 Histograms and statistical parameters of the variables 
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Graph 4.8: Histogram for crude oil returns  
 
 











Sum Sq. Dev. 3.065082 
Observations 283 
Table 4.1 Summary Statistics for oil returns 
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From the diagram and table  above it appears that crude oil returns do not follow 
normal distribution, is a negatively asymmetric distribution (Skewness = -0.889 <0). 
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Graph 4.9: Histogram of natural gas returns  
 











Sum Sq. Dev. 4.983475 
Observations 283 
Table 4.2: Summary Statistics for Natural Gas returns 
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From the shape of the histogram we can conclude that natural gas variable does not 
follow normal distribution, but it is a positively asymmetric distribution (Skewness = 
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Graph 4.10 Histogram of shale gas quantities returns 











Sum Sq. Dev. 0.686695 
Observations 155 
Table 4.3 : Summary Statistics for Shale gas quantities returns 
From the above diagram and table it seems that shale gas quantities returns does 
not follow normal distribution, but it a positively asymmetric distribution ( 
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Skewness= 1.531601 > 0). Also, because Kurtosis ( 9.118486 >3 ) we have a 
leptokurtic distribution. 
 
4.3 Stationarity Test 
A time series is called stationary when its value oscillates around the mean,  its 
values at different time intervals have the same mean, the same fluctuation and the 
value of the interval between two time periods depends only on the lag of two , that 
is to say from the distance between these two time points and not from the actual 
time period in which the co-rotation is calculated. 
A time series is stationary when all three of the following conditions are true: 
1. Mean: E(𝑋𝑡) = μ  
2. Variance: Var(𝑋𝑡)= E(𝛸𝑡  −  𝜇)
2 = 𝜎2 
3. Covariance: Cov(𝑋𝑡, 𝑋𝑡+𝑘) = E [ (𝑋𝑡  −  𝜇) (𝛸𝑡+𝑘  −  𝜇)] = γκ 
In economics it is very difficult to find stationary time series. A time series is not 
stationary when it shows a trend, when its variability changes as a function of time 
or when it shows seasonality. In non-stationary time series, statistical tests lead to 
unreliable results. Timelines can become stagnant if you take their first differences 
or even your second. So when we say that the chronological order is stationary in its 
first differences then we say that it is complete first order. 
Due to the use of the first differences there is a possibility that there is a high degree 
of correlation between the variables and therefore greater control is required as to 
whether this correlation is real or apparent. This is why the Stationarity checks of the 
time series are performed, which can be divided into two categories. In the first 
category, the controls of the graphs as well as the autocorrelation functions 
(Correlograms) are mentioned, while in the second category (synchronous) the 
controls of the Unit root for each Variable are mentioned. In this case, the stagnation 
will be estimated using the first differences, and using the unit root method. 
Unit Root Test for Crude Oil 
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The hypotheses for the unit root are as follows: 
 𝐻0 ∶ 𝜌 = 1 (the time series is not stationary) 
 𝐻1: 𝜌 ≠  1 ( the time series is stationary) 
 
For the above hypotheses we use the augmented control of Dickey - Fuller. (ADF). 
Indicate that the criteria of the Akaike as well as the Schwarz-Bayesian choose to be 
the minimum in accordance with the theory that deems their minimum values 
appropriate. The Akaike criterion is mainly used for small samples (n <50), while the 
Schwarz-Bayesian criterion refers mainly to large samples (n> 50). The ADF test was 
performed using Eviews 10 for the presence of a unit root in the levels as well as the 
first differences of the oil. 
The following table  shows all the useful data in relation to the stagnation of oil 
prices. 
Table 4.4: Unit Root test (Augmented Dickey – Fuller) in levels and 1st differences in 
crude oil prices 
Equation 
Type 
Statistics Levels of crude oil First differences 





 -2,519 1%    -3.45 
5%    -2.87 
10%  -2.57 







2.014   1.99   
Akaike 
criterion 
6.026   6.04   
Schwarz 
criterion 
6.06   6.06   
With 
Trend 
ADF -2.57 1%: -3.99 
5%: -3.42 







10%: -3.13 10%: -3.13 
Durbin 
Watson 
2.02   1.99   
Akaike 6.03   6.04   
Schwarz 6.08   6.08   
None ADF -0.97 1%: -2.57 
5%: -1.94 
10%: -1.61  






2.00   1.99   
Akaike 6.03   6.03   
Schwarz 6.06   6.04   
 
 
Unit Root Test for Natural Gas 
Table 4.5: Unit Root test (Augmented Dickey- Fuller) in levels and 1st differences in 
natural gas prices 
Equation 
Type 
Statistics Levels of natural gas First differences 





 -2.82 1%    -3.453 
5%    -2.871 
10%  -2.572 







1.99   2.001   
Akaike 
criterion 










ADF -2.92 1%: -3.991 
5%: -3.425 
10%: -3.136 






1.99   2.001   
Akaike 2.22   2.24   
Schwarz 2.26   2.282   
None ADF -1.36 1%: -2.573 
5%: -1.941 
10%: -1.615  






2.04   2.001   
Akaike 2.23   2.23   
Schwarz 2.24   2.24   
 
Unit Root Test for Shale Gas Quantities  
 Table 4.6: : Unit Root test (Augmented Dickey- Fuller) in levels and 1st differences 
in shale gas quantities 
Equation 
Type 
Statistics Levels of shale gas quantities First differences 





 1.61 1%    -3.47 
5%    -2.88 









1.97   1.88   
Akaike 
criterion 
23.28   -4.32   
Schwarz 
criterion 





ADF -1.55 1%: -4.02 
5%: -3.44 
10%: -3.14 






1.76   1.89   
Akaike 23.29   -4.31   
Schwarz 23.60   -4.04   
None ADF 1.98 1%: -2.58 
5%: -1.94 
10%: -1.615  






1.97   1.87   
Akaike 23.28   -4.33   
Schwarz 23.58   -4.10   
 
Analyzing now the results of the two time series, the following is observed  in 
relation to the first differences: 
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 Regardless of the type(intercept, trend and intercept, none) the time series 
are stationary because the value of t-statistic is less than the value of 1%, 5%, 
and 10% respectively. 
 P-value is lower than 0,05.  
  There is no first-class correlation in the residues because the Durbin Watson 
coefficient is greater than 1.8. 
So it turns out with the  augmented Dickey-Fuller test, that the two time series are 
stagnant in their first differences. With this conclusion we have the opportunity to 
proceed further to the empirical analysis and to check the existence of integration 
((long-term and short-term relationship) of these two variables. 
 
 
4.4: Cointegration Analysis 
Two stationary time series are called cointegrated if there is a graphical combination 
of them which is stationary,  does not show a stochastic tendency. This resulting 
equation, called the cointegration equation, is the long-run equilibrium relationship 
between time series, Of course, in order for the cointegration control to take place, 
the variables must be stationary at the same level (first differences, stagnation). The 
concept of integration was first formulated by Engle and Granger and further 
developed by Johansen (1988). Johansen's cointegration control proposes two 
different approaches, the first is through the trace of probability ratio, and the 
second through maximum eigenvalue, to determine the presence of integration 
vectors and consequently the existence of a long-run equilibrium relationship in the 
series under consideration. If the existence of an integration relationship between 
the variables of the study is established, we can safely conclude that the examined 
chronological series move in the long run in the same trajectory, presenting an 
equilibrium relationship. Johansen (1988).  
In our analysis, we will use Granger Causality method. 
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It is necessary to first calculate the optimal number of lags in order for the method 
to be accurate and reliable. This step will be achieved by using the VAR model with 
three endogenous variables, which are natural gas returns, crude oil returns and 
shale gas quantities returns . 
In the following table , we observe the dependent variables which are affected by 
two lags of each elf and two lags of the other variable. 
Vector Autoregression Estimation 





Oil returns (-1) 0.344681 -0.087199 -0.057784 
(0.082227) (0.11132) (0.05642) 
[ 4.18955] [-0.78333] [-1.02421] 
Oil returns (-2) 0.089769 0.415862 -0.058820 
(0.08282) (0.11207) (0.05680) 
[1.08385] [3.71090[ [-1.03562] 
Natural Gas 
returns (-1) 
-0.066000 0.000941 0.015341 
(0.05916) (0.08004) (0.04057) 
[-1.11566] [0.01176] [0.37816] 
Natural Gas 
returns (-2) 
0.057591 0.010860 -0.011518 
(0.05908) (0.07993) (0.04051) 




0.056132 0.064341 -0.531579 
(0.11986) (0.16217) (0.08219) 






0.193154 -0.044929 -0.094676 
(0.11780) (0.15940) (0.08078) 
[1.63961] [-0.28187] [-1.17195] 
C -0.004446 -0.007894 0.028833 
(0.00781) (0.01057) (0.00536) 
[-0.56921] [-0.74687] [5.38240] 
 
Table 4.7: Vector Autoregression Estimation 
Now we have to find the right number of lags which is depicted in the following table 
 
Table 4.8: Lag selection 
Taking into account the Akaike criterion, we observe that the right lag order is 2. 
Therefore the optimal number of lags to be used is 2. 
Once we have found the appropriate number of lags we adjust the VAR model 
correctly. So, in the next table we have the adjusted VAR model 
VAR Lag Order Selection Criteria
Endogenous variables: OIL_RETURNS NG_RETURNS SHALEQ_R 
Exogenous variables: C 
Date: 11/04/20   Time: 19:34
Sample: 1997M01 2020M08
Included observations: 147
 Lag LogL LR FPE AIC SC HQ
0  437.3626 NA  5.45e-07 -5.909695 -5.848666 -5.884898
1  469.1613  61.86695  3.99e-07 -6.219882  -5.975765*  -6.120695*
2  480.1905  21.00789   3.89e-07*  -6.247489* -5.820285 -6.073911
3  486.2897  11.36872  4.04e-07 -6.208024 -5.597731 -5.960055
4  489.2943  5.477720  4.39e-07 -6.126453 -5.333073 -5.804094
5  494.5335  9.337841  4.63e-07 -6.075286 -5.098818 -5.678536
6  499.2963  8.294483  4.91e-07 -6.017637 -4.858082 -5.546497
7  512.9308   23.18789*  4.62e-07 -6.080691 -4.738048 -5.535161
8  520.7802  13.02899  4.71e-07 -6.065037 -4.539306 -5.445116
 * indicates lag order selected by the criterion
 LR: sequential modified LR test statistic (each test at 5% level)
 FPE: Final prediction error
 AIC: Akaike information criterion
 SC: Schwarz information criterion
 HQ: Hannan-Quinn information criterion
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Vector Autoregression Estimation 





Oil returns (-1) 0.344681 -0.087199 -0.057784 
(0.082227) (0.11132) (0.05642) 
[ 4.18955] [-0.78333] [-1.02421] 
Oil returns (-2) 0.089769 0.415862 -0.058820 
(0.08282) (0.11207) (0.05680) 
[1.08385] [3.71090[ [-1.03562] 
Natural Gas 
returns (-1) 
-0.066000 0.000941 0.015341 
(0.05916) (0.08004) (0.04057) 
[-1.11566] [0.01176] [0.37816] 
Natural Gas 
returns (-2) 
0.057591 0.010860 -0.011518 
(0.05908) (0.07993) (0.04051) 




0.056132 0.064341 -0.531579 
(0.11986) (0.16217) (0.08219) 




0.193154 -0.044929 -0.094676 
(0.11780) (0.15940) (0.08078) 
[1.63961] [-0.28187] [-1.17195] 
C -0.004446 -0.007894 0.028833 
(0.00781) (0.01057) (0.00536) 
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[-0.56921] [-0.74687] [5.38240] 
 
Table 4.9: Corrected VAR  
The next step in the process is to see if there is a causal relationship between the 
variables. To investigate this relationship, through the Eviews10 program, we will use 
Granger's Causality method. 
The following table is therefore obtained: 
Granger Causality Test 
Dependent Variable: Oil returns 
Excluded Chi-sq df Prob. 
Natural gas 
returns 
2.171297 2 0.3377 
Shale gas 
quantities returns 
2.832517 2 0.2426 
All  4.943731 4 0.2931 
Dependent variable: Natural Gas returns 
Excluded Chi-sq df Prob 
Oil returns 14.16362 2 0.0008 
Shale gas 
quantities returns 
0.453981 2 0.7969 
all 14.37529 4 
 
0.0062 
Dependent variable: Shale gas quantities returns 
Excluded Chi-sq df Prob. 
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Oil returns 3.357440 2 0.1866 
Natural gas 
returns 
0.221493 2 0.8952 
all 3.563925 4 0.4682 
 
Table 4.10 : Granger’s Causality Test 
From the above table we have the following remarks: 
 Ng returns and shale quantities  do not affect oil returns because their p-
value( 0.33 and 0.24 are higher than 1%) 
 Shale gas returns do not affect oil returns (0.24 > 1%) 
 In total natural gas and shale gas quantities do not affect oil returns 
 Oil returns affect natural gas returns, because p-value 0.0008 is lower than 
1% 
 Shale gas quantities do not affect natural gas prices , p-value >1% 
 In common shale gas quantities and natural gas prices do not affect oil prices 
(0.006>1%) 
 Oil and natural gas returns do not affect neither individually nor in total shale 
gas returns ( p-values are higher than 1%) 
 Furthermore, oil and natural gas prices separately and in total do not affect 
shale gas quantities 
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Response of  SHALEQ_R to SHALEQ_R
Response to Cholesky One S.D. (d.f. adjusted) Innovations ± 2 S.E.
 
Table 4.11: Impulse Responses 
From the above table we observe the following: 
a) in first row how oil returns response to a shock in natural gas returns and 
shale gas quantities returns. In second row, how natural gas returns 
response to a shock in oil returns and shale gas quantities returns. In the last 
row, how shale gas quantities response to a shock in oil and natural gas 
returns 
b) The blue line depicts the response and red lines represent the confidence 
intervals. 
Some additional observations for impulse responses graphs are: 
 For the graph response  oil returns to ng returns, the response is negative for 
two periods and after becomes positive, the response is not 
significant(response is inside the confidence intervals) and the shock is 
absorbed five periods( the price will be close to zero). 
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 For graph response oil returns to shale gas quantities, the response is positive 
but not significant and the shock will be absorbed after 4 periods. 
 Graph response natural gas returns to oil returns, the response has some 
fluctuations, positive till period 2, during period 2 is negative and after 
becomes positive again, during all period is not significant and the shock will 
be absorbed after 5 periods. 
 Graph response natural gas returns to shale gas quantities, response has 
some fluctuations also (negative in period 3), is also not significant and the 
shock will be absorbed after 5 and half periods. 
 Graph response shale gas quantities to oil returns, response is negative and 
not significant, shock will be absorbed after 6 periods. 
 Graph response shale gas quantities to natural gas returns, is positive, not 
significant and the shock will be absorbed after 3 periods. 
The step we have to follow after impulse responses , is to construct variance 
decomposition graphs. The variance decompositions offer us with a greater specific 
degree of the dynamic interactions among natural gas prices, WTI crude oil prices 







1 2 3 4 5 6 7 8 9 10







1 2 3 4 5 6 7 8 9 10







1 2 3 4 5 6 7 8 9 10







1 2 3 4 5 6 7 8 9 10







1 2 3 4 5 6 7 8 9 10







1 2 3 4 5 6 7 8 9 10







1 2 3 4 5 6 7 8 9 10







1 2 3 4 5 6 7 8 9 10







1 2 3 4 5 6 7 8 9 10
Percent SHALEQ_R variance due to SHALEQ_R




Table 4.12: Variance Decomposition 
In those graphs we can see the forecast for Variance. 
 In first row of graphs, we observe the percentage variation in crude oil prices 
due to a shock in its own series, natural gas prices and shale gas quantities. In 
the 2nd graph, we can see that a shock to natural gas prices causes a low 
variation around 5 %. The same happens in 3rd graph, with a shock to shale 
gas quantities. 
 In second row of graphs, a shock in oil prices does not affect the variation of 
natural gas prices. Although, in the 3rd month a shock to crude oil prices 
contributes 9 percent of the uncertainty in natural gas prices. For the next 
months the percentage variation follows a small upward route reaching the 
value of 10 % in the 4th month. So, we can see that crude oil prices play a 
major role in the explanation of natural gas prices. The percentage variation 
in natural gas prices due to a shock in its own series has a steady decreasing 
route through the months and in 4th month, route becomes steady and it 
cannot go below 90 %. A shock to shale gas quantities cannot affect in a 
considerable percentage the variation of natural gas prices.  
 In the last row of graphs, shocks in crude oil and natural gas prices as we can 
observe, have a small affect in the percentage variation of shale gas 
quantities( 1% and 2%). The shock in its own series, faces a steadily route 
which slightly  drops after 1st month and becomes steady again.   
4.5 ECM ERROR CORRECTION MODEL (SHORT-TERM RELATIONSHIP OF VARIABLES) 
In the cointegration test, Long-term relationship, it was proved that the time series 
are completed. However, there is a possibility that these variables will be in 
imbalance in the short term. This short-run imbalance relationship between the 
variables can be presented in the Error Correction Model, ECM. The method used 
presents a function that links the short-run and long-run relationship between time 
series. The two short-term relationships of the variables are also shown separately 
and it is presented if there is a relationship with the long-term relationship. 
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From the table we can conclude that the short-run relationship of oil  is statistically 
significant ( t-statistic =4.11830 > 2) and is affected by the long-run relationship with 
oil. 
The short-run relationship of natural gas is statistically significant also (t-statistic= 
6.66992 >2) . 
The short-run relationship of shale gas quantities is not statistically significant (t-









Table 4.13 : Vector Error Correction Model 
VECTOR ERROR CORRECTION MODEL 
COINTEGRATING EQUATION CointEq1 
OIL RETURNS (-1) 1.000000 
NATURAL GAS RETURNS (-1) -1.130304 
(0.15174) 
[-7.44876] 















COINEQ1 -0.328833 0.704154 0.023949 
(0.07985) (0.10557) (0.06056) 
[-4.11830] [6.66992] [0.39547] 
D(OIL 
RETURNS (-1)) 
-0.191238 -0.624363 -0.104020 
(0.09372) (0.12392) (0.07108) 
[ -2.04042] [-5.03840] [-1.46335] 
D(OIL 
RETURNS (-2)) 
0.071838 -0.136483 -0.079158 
(0.08827) (0.11670) (0.06694) 




-0.326138 0.136905 0.018947 
(0.07596) (0.10043) (0.05761) 




-0.164580 -0.012493 -0.022165 
(0.05964) (0.07885) (0.04523) 




-0.209297 0.446005 -1.072072 
(0.10148) (0.13417) (0.07697) 






-0.061592 0.232060 -0.509244 
(0.09491) (0.12549) (0.07198) 
[-0.64894] [1.84924] [-7.07445] 
C 0.000154 -0.001239 -3.78E-05 
(0.00737) (0.00974) (0.00559) 





















5. Structural Var  
Structural Var 
A structural VAR (SVAR) makes use of extra figuring out regulations and estimation 
of structural matrices to convert VAR mistakes into uncorrelated structural 
shocks. Obtaining structural shocks is primary to a extensive variety of VAR analysis, 
such as impulse response, forecast variance decomposition, ancient decomposition, 
and different varieties of causal analysis   (Amisano & Giannini, 1997) (Martin, et al., 
2012) 
The structural equation has the following form: 
𝐴𝑦𝑡 = 𝐴1
𝑠𝑦𝑡−1+. . . . +𝐴𝑝
𝑠 𝑦𝑡−𝑝 + 𝐶
𝑠𝑥𝑡  + 𝐵𝑢𝑡 
Where:  
A, all the 𝐴𝑖
𝑠 and 𝐶𝑠 are the structural coefficients The stochastic error 𝑢𝑡 with 
E(𝑢𝑡𝑢𝑡′) = 𝐼𝑘  
,Assuming that A is invertible we have: 
𝑦𝑡 = 𝐴
−1𝐴1
𝑠𝑦𝑡−1+. . . +𝐴
−1𝐴𝑝




−1𝑦𝑡−1+. . . . +𝐴𝑝𝑦𝑡−𝑝 + 𝐶𝑥𝑡𝜀𝑡  
So the reduced matrices 𝐴𝑖 = 𝐴
−1𝐴𝑖
𝑠 and 𝐶 = 𝐴−1𝐶𝑠 and the reduced form error 
structure is given by: 
𝜀𝑡 = 𝐴
−1𝐵𝑢𝑡 = 𝑆𝑢𝑡 
𝐸(𝑢𝑡𝑢𝑡′) = 𝛴𝜀 = 𝐴
−1𝐵𝐵′𝐴−1′ = 𝑆𝑆′  (1) 
Where, S = 𝐴−1𝐵 
SVAR estimation uses estimates ?̂?𝜀, obtained from the reduced form , the short-run 
covariance relationships and any restrictions in equation (1) and long-run restrictions 
on the accumulated impulse responses to identify and estimate the model. The 
challenge in SVAR estimation is that there are only k(k+1)/2 moments in 𝛴𝜀 and more 
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than k(k+1)/2 elements in A and B, or in S so that the ones matrices aren't 
recognized until extra regulations are provided. 
SVAR RESTRICTIONS 
Prior knowledge and concept will regularly propose policies on structural matrices, 
permitting you to understand and estimate the parameters of the SVAR. EViews 
permits you to specify policies in awesome ways, with manual for policies the usage 
of awesome short-run representations, and policies at the long-run impulse-
responses. Our speak of SVAR policies and estimation is constantly brief. We inspire 
the ones inquisitive about extra element to seek advice from for special discussion of 
identity and different associated issues. (Rubio-Ramirez, et al., 2010) 
Short-run restrictions 
From equation (1) we may write the short-run A-B model as follow: 
𝜀𝑡 = 𝐴
−1𝐵𝑢𝑡  
𝐴𝜀𝑡 =  𝐵𝑢𝑡   (2) 
𝛴𝜀 = 𝛢
−1𝛣𝛣′𝛢−1 
We may use the estimated moments ?̂?𝜀  along with the k(k+1)/2 unique covariance 
equations in equation (2) in order to estimate the 2𝑘2 elements in A and B. Satisfying 
the order condition requires an additional 2𝑘2 – k(k+1)/2 = 𝑘2 + k(k-1)/2 restrictions 
for identification. 
 Restrictions on and take the shape of assumptions approximately the shape of 
contemporaneous remarks of variables withinside the SVAR and assumptions 
approximately the correlation shape of the errors, respectively. 
S Restrictions 
The short-run S model Is given by: 
𝜀𝑡 = 𝑆𝑢𝑡 
𝛴𝜀 = 𝑆𝑆′  (3) 
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We may use estimated ?̂?𝜀 along with covariance restriction in equation (3) to 
estimate the element of S. 
The S model may be more helpful to indicate in that it includes the 𝑘2 component 
item S=𝐴−1𝐵 framework  and not the 2𝑘2 components within the person A and B. 
Hence, the arrange condition as it were requires an extra 𝑘2-k(k+1)/2 = k(k-1)/2 
limitations for identification. 
This consolation comes at a fetched, be that as it may, since the character and 
frameworks since the last mentioned aren't analyzed from alone. For case, a given S 
demonstrate with is comparable to an A-B model with A = 𝐼𝑘   and B=S or an A-B 
model with A=𝑆−1 and B = I. 
Thus, limitations on take the shape of limitations on the composite calculate 
loadings, but offer no knowledge into the deterioration into endogeneity and 
blunder stacking components B. 
 
F restrictions (long-run) 
The distinguishing confinements encapsulated  within the relations 𝐴𝜀𝑡  = 𝐵𝑢𝑡  and 
𝜀𝑡  = 𝑆𝑢𝑡 are commonly alluded to as short-run confinements. Blanchard and Quah 
(Blanchard & Quah, 1989) proposed an elective recognizable proof strategy utilizing 
limitations on the long-run properties of the amassed impulse responses.  
We may compose these long-run limitations as: 
(𝐼 − 𝐴1 − 𝐴2−. . . −𝐴𝑝)




Where: ψ=( (𝛪 − 𝛢1 − 𝛢2−. . . −𝛢𝜌)
−1 is the long-run multiplier, which may be 
estimated using the reduced form VAR parameter estimates. Note that the long-run 
F model is related to the S model though  F=ψ*S and that as in the S model, the 
order condition requires an additional 𝑘2 − 𝑘(𝑘 + 1)/2 = 𝑘(𝑘 − 1)/2  restrictions. 
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The F show utilizes assessed of the minutes ?̂?𝜀 at the side covariance connections 
and limitations from condition (1) to assessed  𝑘2 components in F. Hence, long-run 
recognizing confinements are indicated in terms of the components of this F, matrix, 
regularly  within the form of zero confinements. The confinement 𝐹𝑖,𝑗  =  0 implies 
that the (accumulated) reaction of the i-th variable to the j-th auxiliary stun is zero 
within the long-run. Information of A and B is adequate to compute F, but the speak 
is not genuine.  
 EViews bolsters direct confinement among the components of lattices A,B,S and F. 
In expansion to ordinarily enlisted controls on single components of the basic 
networks, you will indicate controls all through variables of a given lattice and you 
will indeed indicate directions span A,B,S and F. Limitations in EViews are certain 
through test frameworks and/or printed substance expressions. Design frameworks 
are a convenient way to region simple reliable controls on man or lady components 
of a structural matrix, while literary substance expressions offer for the complete 
assortment of upheld directions . A test framework may be a framework whose non-
lacking values, i.e. non-NAs, indicate steady controls at the comparing network 
variables. All missing  values, i.e., NAs, vicinity no controls at the comparing network 
variables (such components numerous in any case be compelled through literary 
substance expressions).For illustration, expect you wish to constrain on A to be unit 
diminish triangular and B  to be diagonal. 













The log probability is maximized the use of Newton-Raphson with the Marquardt 
trust-place technique, analytic gradients, and numeric Hessians. 
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Estimation of the SVAR model is based on the relation 𝜀𝑡 = 𝑆(𝜃)𝑢𝑡, with S specified 
in terms of elements of A and B , or S , or F, which in turn depend on θ . We estimate 
θ via maximum likelihood using the concentrated log-likelihood function: 
ln L(θ; ε) = 𝑙𝑛(∏ 𝑓(𝜀𝑡|𝜃)
𝑇
𝑡=1 )  =  −
𝛵
2




 where f is the likelihood thickness work of the multivariate ordinary dissemination 
with zero cruel and is the lattice follow operation. 
As the fundamental parameterization of the show in EViews includes some quirks, a 
couple of comments are in arrange:  
• The basic estimation parameters θ will be utilized to create components of A and B 
or components of S or components of F (reflecting the A-B,S,F fashions), with the 
parameterization chosen to reflect the specified controls.• EViews parametrically 
implements your controls with the help of utilizing logically figuring out a difficult 
and quick of unconstrained free parameters in one of the 3 over styles. The styles 
are prioritized, from most extreme to least: A-B, at that point S, after which F. 
 • EViews parametrically upholds your confinements by logically deciding a set of 
unconstrained free parameters in one of the three over models. The models are 
prioritized, from most noteworthy to least: A-B, at that point S and after that F. In 
the event that, for illustration, the limitations are in terms of basic A-B demonstrate, 
at that point the parameterization will be in terms of the components of A and B. In 
case the controls are in expressions of and , then the directions on might be changed 
to directions on variables of. 
Regardless of which parameterization is utilized, the parameters can be utilized to 
calculate  S(θ) and the likelihood. 
In the special case of an A-B show with extra limitations on S or F there is an extra 
complication, since limitations on S or F cannot, in common, be changed over to 
confinements on A and B. In this setting, limitations on S and F are implemented 
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numerically through incorporation of a punishment term within the log-likelihood 
function. 
 
Table 5.1: Structural Var with short-run restriction 
 




From the two tables above we can make the following considerations: 
 The matrix A shows some significant results. We can observe that, the 
increase of crude oil prices cause  natural gas prices to decrease, but not in a 
significant value. In a same way, an increase of oil prices cause shale gas 
quantities to decrease but not significantly. 
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 From the first table with short run restriction, we can see that an increase of 
oil prices an increase in natural gas prices and shale gas quantities , but 
insignificant (p<0,05). Moreover, natural gas prices affect shale gas quantities 
but not significant. 
 In the second table with long run restriction, we observe that the increase of 
oil prices cause an increase in natural gas prices, in significant way( p>0,05) 
but occurs a decrease in shale gas quantities. Furthermore, natural gas prices 
affect oil prices and shale gas quantities. An increase in natural gas prices 
occur an insignificant decrease in oil prices and an insignificant increase in 
shale gas quantities ( both of p<0,05). 
 





Table 5.4: Structural Impulse Responses 
 
Table 5.5: Structural Variance Decomposition 
 
In the above tables we can see  Granger Causality test, Impulse Responses and 
Variance Decomposition have the same results with the VAR model which was our 
aim.   
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6. Conclusions  
 
The method of reasoning of this paper is to explore whether or not the result costs 
of characteristic gas, oil and shale gas in America have a long-time period 
relationship, in development to what's the triumphing integration condition. The 
data were decided from the taken a toll records given by the U.S. Vitality Data 
Organization  (US. Energy Information Administration ;, 2020) and cover the period 
January 1997 – July 2020 at a month to month recurrence. 
For the econometric examination, we continued with a think about of time 
arrangement which incorporates the stagnation examination with the assistance of 
the expanded Dickey More full control, the cointegration control, the calculation of 
the long-term relationship, the long-term relationship. The conclusion come to by 
our study is that there's an cointegration relationship within the long-term 
relationship, displaying a steady long-term relationship. 
The Granger Causality Test proved that gas is the dependent variable, which is due to 
the link between long-term gas contracts and oil prices. It has also been shown that 
gas in its short-term relationship is affected by its "long-term relationship" to oil. 
Conversely, that oil in its short-term relationship if affected by its long-term 
relationship with gas, does not happen. 
Moreover, we can observe that, the effect of oil charges on gas charges is more after 
the doorway of shale gas. Several elements can give an explanation for such results. 
We conjecture that a critical function might have been performed with the aid of 
using shale oil production. Oil charges may be tormented by the upward push of 
shale oil production (now no longer analysed here), which is predicated on a 
comparable era to shale gas production. It is nicely feasible that the identical 
elements that have an effect on the shale gas enterprise additionally affect the shale 
oil enterprise, which might fortify their relationship. The upward push withinside the 




These fashionable conclusions are broadly showed with the aid of using the 
European and worldwide power markets, constantly confirming that "black gold" is 
the chief withinside the worldwide power market. Of path we need to now no longer 
neglect about that those power fuels are substitutes and the opposition among them 
generally creates integrals among them however additionally very brief breaks 
among them. 
Finally, several of the studies employed in the literature review has not calculated 
the result on the long relationship, as a whole, of assorted exogenous variables, 
appreciate weather (deviations from traditional temperatures), stock levels, impact 
of technology on worth regulation (price, political games or sudden production 
disruptions) within the provider of those two  energy fuels, moreover because the 
existence of speculators among the energy market. Also for shale gas, whose 
production has grown rapidly in recent years and limited access to data on this 
variable, have not allowed a comprehensive view of how important the impact it can 
have on oil prices and gas. It is very likely that the calculation of all these variables 
would give us a rather complex model of the relationship between these two 
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